De Haas-van Alphen (dHvA) and Shubnikov-de Haas (SdH) oscillations of the organic metal θ-(BETS) 4 CoBr 4 (C 6 H 4 Cl 2 ) are studied in magnetic fields of up to 55 T at liquid helium temperatures. 
In addition to κ-(ET) 2 Cu(SCN) 2 7 , these issues have been recently addressed for θ-
In the following, these two latter compounds are referred to as ET 4 -Co and ET 4 -Zn, respectively. In short, the field and temperature dependence of the observed Fourier components are accounted for by a second order development of the free energy within the canonical ensemble, in contrast to the LK formula which only involves a first order development. As a result, Fourier amplitudes can be expressed by second order polynomials in damping factors as reported in the appendix.
As an example, the amplitude of the β − α component, which do not involve any classical orbit, is accounted for by second order terms only.
Here, we consider the charge transfer salt θ-(BETS) allowing to check the model at high magnetic field with a set of parameters (effective masses and, as reported hereafter, MB field) strongly different from those of the compounds considered in previous studies. As reported in the following, unusual features are observed and nevertheless accounted for by the model. 
III. RESULTS AND DISCUSSION
Field-dependent TDO and magnetic torque data at 1.9 K, along with corresponding Let us consider the magnetic torque data for which we will follow the process already adopted in Refs. 7-9. Recall that the amplitude (A η ) of the Fourier component with frequency F η = n α F α + n β F β is accounted for by analytic formulas given in the appendix.
Briefly, provided the spin damping factors R by the Lifshitz-Kosevich (LK) formula. In such a case, the spin damping factors act as temperature-and field-independent prefactors. Nevertheless, five independent parameters still enter the amplitudes: the effective masses m α and m β , Dingle temperatures T Dα and T Dβ and the MB field B 0 . For this reason, it is further assumed that the Dingle temperature is the same for both orbits (T Dα = T Dβ = T D ). These parameters having been determined from the data relevant to α and β, the effective Landé factors g α and g β can be determined from the data relevant to frequency combinations 7 or angle dependence of the amplitudes 9 .
Field and temperature dependence of the α and β components amplitude is reported in which is just the value obtained for ET 4 -Zn 9 . First, data for the 'forbidden frequency' β − α, which only involve second order terms, is accounted for by the model. Next, strong deviation from the LK behaviour is noticed for the component β + α in Fig. 3(b) . This behaviour, already observed for ET 4 -Zn, is due to field-and temperature-dependent cancelation of the first and second order terms of Eq. A.7 in which the second order term dominated by the product R α,1 R β,1 come close to the first order term, dominated by R β+α,1 . In the present case, a minimum amplitude can be inferred at a temperature below the explored range, whereas the minimum takes place around 2.5-3 K for ET 4 -Zn in the field range 47-50 T 9 .
To go further, it can be noticed in Fig. 1 that the amplitude of 2α is very small, hampering any data analysis in this case. In contrast, the amplitude of 2β is even larger than that linked to the basic orbit α. Contribution of the second order terms of Eqs. A.3 and A.4 is directly responsible for these features. Regarding 2α, its behaviour is due to the almost cancelation of the first and second order terms which are dominated by R α,2 and R relevant to 2β is observed in Fig. 3(a) . This is mainly due to a much smaller value of the spin damping factor R fig. 3 ) albeit with a larger uncertainty.
Turn on now on SdH oscillations which are observed in TDO data. The main feature of these data is the number of frequency combinations observed in Fig. 1 , even larger than for magnetic torque data. Dingle plots for α are displayed in Fig. 5(a) . Solid lines in this figure are best fits of the LK formula to the data in the low field range (keeping in mind that, as reported above, the LK model holds for the α and β components amplitude of dHvA spectra). They are obtained with the effective masses and MB field derived from the dHvA oscillations and T D = 2K (remember that T D is the only sample-dependent parameter).
Even though the field dependence is accounted for by the model in the low field range, strong deviations are noticed as the magnetic field increases. This behaviour, which is even more pronounced for β (see Fig. 5(b) ) results in apparent field-dependent effective masses displayed in Fig. 5(d) , which tend towards the values derived from both the above dHvA and the low field magnetoresistance data of Ref. 10 as the magnetic field decreases. Noticeably, the low field part of the TDO data relevant to β − α is accounted for by m β−α = 1.0 ± 0.2 which is close to m β − m α = 0.88 ± 0.13, hence compatible with QI. This feature confirms once again 8, 9 that the TDO technique is actually sensitive to conductivity rather than magnetization. This being said, not to mention QI oscillations, the analytical model which account for dHvA amplitudes is clearly not suitable for SdH oscillations at high field which still require a specific model. Beyond the field and temperature dependence of the amplitude, the strong influence of the spin damping factor, hence of the Landé factors, on the absolute value of the amplitudes is emphasized. In that respect, specific behaviours due to small effective masses such as the large amplitude of 2β and the small amplitude of 2α compared to that linked to the basic orbit β are quantitatively interpreted.
In contrast, the analytical model suitable for dHvA amplitudes cannot account for magnetoresistance oscillations measured by TDO technique at high field. A specific model is therefore still required for SdH oscillations of the linear chain of coupled orbits.
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Appendix: Analytical expressions of Fourier amplitudes
Analytical expressions of dHvA amplitudes relevant to the linear chain of coupled orbits [7] [8] [9] are recalled in this appendix. Fourier amplitude A pη of the component with frequency
, where n α(β) is the number of α(β) orbits involved in the or-bit η and p is the harmonic number, depends on expressions involving damping factors
given by the LK and coupled orbits network models 5, 6 . The temperature damping factor is expressed as R T η,p = pu η sinh −1 (pX η ), where 
It can be noticed that the terms of first order in damping factors correspond to the LK model. The minus signs account for π dephasing at turning points 13 . With regards to Eq. A.4, while R β,2 stands for the second harmonic of β, R 2β,1 is the damping factor of a MB orbit with frequency F 2β as discussed in Ref. 13 . The same spin damping factor holds for both of them.
Second order terms relevant to the Fourier component F n β β±nαα arise from an infinite series of damping factors product R η 1 ,p 1 R η 2 ,p 2 where |p 1 η 1 ± p 2 η 2 | = n β β ± n α α. In Eqs. A.1
